CHAPTER 10 


EngEish Theories of Hearing 
in the Seventeenth Century 

Penelope Gouk 


Fnglish üieorics of hearing from the seventeenth century have scarcely becn siudied; perhaps a 
major nrason is that by comparison with their contemporánea on the Comincm. ! nglish wriicrs 
cernir i buted hule thal was origina! lo the stock of faets or Lnterpt ctatíons conce rning hearing, 
Ncvcrthdess, Ihe way thcy responded lo their continental sources, both ancient and modem, and 
especia i ly the way their approach Lo the subject wus affected by Descartcs's greal sytuhesis of nat- 
ural phílosüphVt shcds valuable light on the evohilicm of Engl Ish thoughl during a crucial period. 

Hearing was actually an important concern of the seventecnth-century English intcllcctual tra- 
dilion. but its sigmfícancc has becn obscured bccausc it was not treated as a uniñed subject, ñor 
was any book cvct devoted to il. E astead, theories of hearing were íntegrated with a varicty of dis- 
creto Copies in scvcntccnih-ccntury E nglish thoughi. Among these are works dea I i ng with sensory 
phcnnmeoa and the organs of sense; medico-rcligious texis conecmcd with the rdationship be- 
tween ihc soul and the body; anatómica! and medical texis which examine the siruciure and fime- 
tion of the parís of the body: works on natural philosophy and natural magic, dealing with theones 
of matter and cosmology and with the operations of n ature: wTitings on educación. polines, pililos- 
ophy and music, Sevcntcemh-ceniury ca legón es of thought are quite independeitt of presen l-day 
ones. and wc must not expect lo tind the kind of systematic treatmenl that would be adoplcd by a 


módem wri ter r 

Despíte the kaleio- acopie varicty of sourecs just outlincd. a small range of shared coiKcms 
emerges froni the Ibera tu re. Not every writer treated all ofthese issucs. but on the wholc English 
discussions of hearing toe u sed on fi ve topics. Two of these, how sound is propagated and how mu- 
sical con sonanee is gcncratcd. are al so found indtpcndcntly from the question of hearing itsd f: 
the olhcrs are more direcily relaled. These are: how sound is rece i ved by the car and brain; how it 
affeets the mind, soul or body; and how it ís relamed in the memory Such concern s brldge the 
modem categórica of acoustics. percepliun. psychology and so farth, and are c (cari y not quite 
cquivalent with them. 

English ideas on hearing in the seventeenth century drew exiensively on classical and receñí 
contineural sources. Among tire ancicnt authorities, the A ri siete han corpus was fonda mental. 
Galcn stands out a$ a sauce for the ther&peutic power of inusic. The Platonic tradición, both di- 
rcctly andas íihcrcd through liaban Renaissance Neoplatonismo was also important . 1 Continental 
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writers whose work informcd English scvcnteeoth-century ihought includcd anatomista such as 
Barí» lomen Eustschio and G julio Casserio. human isls such as üirolamo Fracastoro and J, C 

Scaligcr, nalural philosophcrs likc Marín Mersenne and Rene Descartes, and many others. The 

Cartcsian symhesis knittcd together thread-s from numerou* existió g intdlcctual traditions mther 
than offering an original understanding of hcarjng; ncvcrihclc&s, it radically alterad thc terms of 
di&coursc (rom Ihe middlc of thc ccntury. 

This is illustrated by thc síx wriiers whose works will be discusscd here. They fall into two 
chronological groups of thrcc. Francia Bacon ( 1 5ól-1626hThomas Wrighl f 1561-1623) and 
Hclkiah Crookcf 1 576-1 635) wcrc comcmporarics wboaü publishcd their work in thc first quarter 
of thc ceruury and wcrc virtually thc only English authors who wrotea suhsuintial armumt on hear- 
ing rin this prc-Canesianperiod, Kendm Digby (1603-65), 'Huimos Willis ( 362 1-75) and Roben 
Hookcf 1635 -1703) pmduced their theorics roughly in thc third quaricr, AEthough there wcrc by this 
time utilera who wrme extcnsively and imcrcstmgly on maticrs relatcd to hcaring, musí notahly 
Vi y I te r C bar! clon an d Isaac Ne wton, these ih roe ha ve been sel cctcd tur ih ci r correspondentes wiih 
thc carliergroup: Bacon and Hooke are knuwn for iheir ex p crimen lid appruachtoleamiiigíCrooke 
and Willis wcrc anatomista; Wrighl and Digby wcrc primarily occupicd with religious concern s, 
Furtheimure, thc rcaclions ofDigby» Willis and Hooke lo Descartes are especial I y ¡llumrinating, 

The ehange in paltems of cducation that had laken place in England during ihe sixteenlh ccn- 
tury meant that an Ehzabcthan geni lemán was likely lo be familiar with leamed books and to ha ve 

spent sume time uavelling on ihe Continent Whether or nol it was ihrough ihcir travels thai alE 

threebecame aequainted with continental literatura, there is no douht tro ni tlicir writings that thcy 
roeré decply familiar with it. 2 

Bacon's ideas about hcaring are scaucrcd in se vena) different places among bis writings. The 
mosl extended discussion is that in thc second and third cent unes of thc Syfaa \y, hantm (1626), a 
work intended to demónstrate his mcihod of compiJtng natural histories, which he describes as "a 
higher kmd of rtanjrni niagic.” The dionuclrivc qualíties of natura! magic. especial] y in Bacon "s 


le mis, w ere thc cmphasison inductive rather than deductivo logic and thc assumption that maturas 
secreta could he discovcrcd hy the ani ficta! manipulación of nautre™ that is, by expon meni. In thc 
Syhc i Bacon keviews thc subjeots of musical eonsonancc and music’s effocts on ihe mind and 
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pbysical p ropa j al i on of súund. i. . , Mu lien relatjrtg to the artificial, manipula! ion of sound are tan- 
talizingly raí sed. though not investí gated, in a bricf passage in thc Sew Aflantís t which was pub- 
lished poslhumousEy together with the Syíva. ' 

Hctkiah Cnooke’s MicrtH'aimographfii of 1615 was the cariiesi English accouat of hearing 
tremed fo,>m an an^tomical pcrspoctíve, 4 His theorics aboui sound and hcaring wcre based on 
w r orksby some of the most importan! anatomista oÉllie prcccding ccniury. In i, sdescription ot thc 
strociurc ofthe car, for cxamplc, he refened tu thc wo ríe of Bercn gario da Carpí. G ¡ovan ni Filippo 
Ingmssia, Rea Ido Colombo, as wdt as Eustachio and C’asserio/ For his account o f sound he ex* 
pheitfy relied on K aspar Hauhins popular Theatrum anaíomicum, directly borrowing severa! of 
Bauhin T s illusirations. 6 Crooke regarded an understanding of thc natute of sound as a nccessary 
preüminaty *« thc study of the car. akhotigh “eonsidéring that to i n trente of thc manner of Ikaríng 
bclongclh mlher lo a Phy losophtT then lo Anatomists. wee ivill be but bride herein." He also took 
up the question of why we are "recreatcd" by hcaring. 

Thomns Wrighl rctumed to England in 1595 under the protcction ofthe Earl of Esscx, whosc 
enlourage included Bacon. In 1597 he was Tnade an honourable prisoncr imder Ikc tare of Ihe 
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Dean of Westmínster. During eighl vean; oi ' imp n son menú he was an active propaganda lorihc 
Engiish C'atholic cause. His Passkm of the Miné was complcted in ) 598 and publishcd in 1601, 
Wright wrote to liacon saying that il contained nothing "eithcr against ihis State or presen! 
religión." (Nono ofhis other writing in ihis period was so conciliatory,) The seetion on "How pas- 
sions are moved wilh musickc and other Instruments' 1 was lirsl induded ín the expanded seeond 
edición of 1604. 51 His iheones became widely known in the course of the eentury, as can be se en 
from the fací that Roben Burlón both rclicd un thcm for much ofhis explanaban oí (he passions in 
hi s Anatomy of Melanchofy and citcd thcm cxpl id liy, v In conoce t i on wíth hcanng, o f conree, 
Wright 's primary concern was the clfcci of music on the passions. huí he docs make glancing ref- 
erence to the propagation of sound and its reccplion by the car 

The Ansióle lian idea that sound was produce d by the striking o( two bodios one against the 
other, carricd through a médium to the car, was acommonplace of sixtcenlh* and se venteen th- 
ceniury physicaE t nought. The analogy bctwccn the moiion of sound and that of water wa ves, firsi 
used by the Stoics, wasalso widely used. l ' } It should be emphasi/ed. however, thal ihis was stri div- 
án analogy wilh the sprcad of ripples from a distúrbanos and that the precise way in which sound 
was likc actual wa ves in water was notclarifíed until later in the se venteen th ceniury- w i th ihc work 

ofConstaotijn Huvgens and Ne wton. Instead, mosi carlier wnters folio wcdAristotlc s not ion ofthe 
transmisión .of thejpeciejúf: sound, ihat is. the concrete image thrown offby the sounding body. 

Crooke, füllowing Bauhin, does lítele more than acccpt thesc doctrines on authority, Ihough he 
d oes argüe against De sema that "sound can be no moiion.” 1 1 Wright loo, m crol y transmits the 
Aristotclian vicwJ 2 Bacon, on the other hand, whilc addmg nothing in ihc way oftteory» ímptic- 
i-tly proposes thal the dassical ideas be regarded not as autEioritative fact bul as working hypothe- 
ses for un extensivo programme of acoustical rescareh, On the whole, 1 Bacon's topics for 
investí gal ion derive from the pseudo-Anstolcliun Probiemata and from üiam bañista Del la 
Pona's Magia naturalts, but He suggesls particular experimenta to be performed with musical in- 
strumenta und other objeets isucb as rhÍs. huildings and so on. 1 * 

One of the most “profound secreta of nature" that Bacon thought his experimental method 
could di seo ver effectivel y was the cause of musical "symparhy,” Now known as sympathetic vi- 
bration, this was regarded in scholastic terms as an "occulf 1 or myslcrious phenomenon, i n that its 
causes wcrc not manifest to the senses and thereforc not susceptible to physical cxplanation. M 
Natural magic, however, wilh its Ncoplaionic and Stoic background, regar ded, sympathy in a 
broader sen se as a fundamental exptanalion for mnny natural phenomena and títere foro provided a 
more promísing starting-poinl for Bncon's inquiry. 

When a musical tone is produced by an rinstrurncm, a se ring on another insmimcnt some dis- 
lanec a way wi II respond to it T set in sympathetic moiion. Bacon therefore considered thal musical 
Instruments would oíFcr the bcsi rcsuurce for empírica] invcsiigatiott into sympathy, in ihh case 
the powers and cífects of musical sound on inanimaie and anímate bodies. The way he adopts mu- 
sical instniments as cxpcñmemal appaiatus, so as lo go bey ond merdy accepting music's elfects 
in order to aecount for thcm, characlerizes what he calis his "higher tbmi of natural magic.” 

The theoretical framework for Bacon 's appronch to sympalhetic reson anee was u matcrialistic 
one. From a survey ofhis speculative WTitings if appears thal Bacon devclopcd a iheory dividing 
all matter into the two categories: tangible and pneumatic substance. Zl was the iniciad ion bc- 
tw«0 ihcse two types of matter thal accountcd for musical sympathy. He con sute red that all bod- 
ies of tangible matter werc infused to a greater or tesser extern with a pneumatic substance or 
"spint” of an airy, íiery nuture. Innnimatc bodies such na musical instrumcnis would nesonate 
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beca use the spectes of sounds, transmiticd through (he médium of air, mmglcd wilh their 
pneumatic parís. 1 •" Indecd, os wc sha! 3 see below; tí acón accoumcd for music's powcr o ver ihc lis- 
tener by a similar mechan ism. 

"The Jusi and Mcasurcd Proportiem of the Aire Pcrcussed, towards the Baseness or Treblenessc 
oíToocs/' wrotc Bacon, “is otic of the grcatcsi Secrcis in the Contcmplation of SouEkh^* He is 
the only onc ofthe thnte earlier writeiB who dcals with the qUtttiün of musical consonante, He im- 

piicilly atlaeks the fraditional Pyt híteos can theory o f consona neo as arising direclly trom ralios of 
smah imegm, dcclacng; "The cause fof ihc división qf the octave] isdark, and hoih not becn ren- 
dred by any* and ihercfore would be bcticrcontemplated." On üic one hand, he considera eqtial di- 
visions inio six whule iones or twelvc semitonos f br purposes ofdiscussion: on the other, he slates 
Üiat "harina n y requireth a competen t di s canee of notes ”* ' In other words. he regarded the struo 
ture of the diatunic seale as arising from the raquircmcnts of art rather than being süictly natural in 
origin 

By the early seventeenth ccnttuy mosl of the macroseopic parís of the car had been idcntifócd. 
This achiovement was duc to iho aetivity of 1 calían anal omi sis, particularly Ihose in Padua. Whal 

now carne under debale wss the role of the auditory ossiclcs. the locatiott of the organ of hearing 
and how it presented i muges to the auditory nerve and thcnce lo the brain. ¡ s Many authors, indud- 
ing Bacon and possi bly Wright, he Id the A ri si molían view thal the oigan of hearing was the "inter- 
nal y ir” of the middtc car In the coursc ofthe sevcntcenth contury, howevcr, this explanaron was 
rep] aced by others. 

Cronkc was orce ofthe earliest wrilcrs lo discuss an alternativo view. He describid the pruccss 
qf hearing in the folio wing manner: 

The m embrace being stnicken dulh move ihe ihrce lude boocs and m a momeni makeüi impre&sián ofihc 
characler ol llic wund. This üquiu] k prcscnlly rcceivcd ofthe inbrcd Avne, which ii canydh ihrough che 
w indo va es ofrhc slony bono . . . into the wtnding burroughs, and so into the labyrinth, afler imo the Snaile- 
shell, and Idslly inio (he Auditory Nene whtch tunveyeth it theuce unió ihc eommoti Sen se as unto his 
Censor and Juügc. And ibis u che Lrue manne r of Hearing. 19 

. . . Crookc expía ined thal the auditory nen es wcrc joined in (he bridge ofthe añer-brain "Irom 
w henee thcy procced/ 1 which ís why although iherc were two ears. sounds were ^apprehended in 
únc comprehemion.” For Crookc s purposes in this particular ehapter. the sensation of hcanng 
enúed at the auditory nene. The rema i nder of the scetion on hearing wasconccmcd wiih “eertain 
hard problems abo ui the cars . 

Amone th ese is the questi un of why wc are “Teercatod ' 1 by heari ng. C tooke c fui med to folluw 

the cxplauation in J. C S^igei'&Exótérie&cxercítatíanes: team things thmugh the hearing 

more casily than through the sight, because the voicc aticéis us more by inflcciion and insinuating 
itAclf imo the sense. 1+íi Things thal are heard. stated Cronkc, make a d ce per impressitm on our 
minds, and this is used tn narración and action, This view goes back to Arisiutle; "seeiug, regarded 
as a supply for lite priman wantg oflife, and itsderect cffccts, isthe superior sensc; bul for deveí- 

oping i me) I i gonce, and in tts indtrect conseque nccs, hearing tajees the preccdcncc Crooke fur- 

Ihcr ^tppcalcd to the Pmbfemaia as an Ansióte lian authority which stated thal it is proportcon 
which dcliiihts the senses and the miad. He explicilly rcjeeicd w'hat he idetuified as the Flatonic 
idea thal the el fot es of mus te on the listencr were a result of the instinctive harmony between the 
soul and music.^ Continuing lo foMow Sea h gen he expía ined thal music ufTccts the listencr be- 
causc the spirits about the hourt (iikc in the tremhling moliun of the musió and are stirred up. 
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The&e terms of debate belong lo the doctrine of ihe pación s„ a theory of thc mind which 


origina ted with Aristotte and. cnrichcd with Ncoplatonic elementó. ¡nformed European ihinking 

a round 1 60t l. ; J Wrighl ’s Passions of thc Mind is a notable ex ampie oí (he genre in England, . . . As 


Wright expounds (he doctrine, there werc threc rypes of aelions of ihc soul: interna] and 

immaicrial actions of thc wit and will; externa I and material actions of the senses; and thc passions 
and aíTcctions which viere betweeo thc reason and thc senses, but which lay nearest lo the sonsos. 
Alihough in one sense active, ihcy are cal kd passions "because when these affiections an siirring 
in our tninds, they altor thc humours in our budies, causing sume passion or altemiion in thcm,’ H 
Thcy might alter thc mind orbody in twu way$ ^ither &s peitertatkms which troublcd thc soul. 
cerrupted thc judgemcm and seduced thc will, thus ícading to vico, or altemativcly producing 
good when moderated by reason P 

Wrighl, fbllowing Aristotte, categorized the many difieren! passions as eithcr plcasurcablc or 


painful When an objecl was perecí ved by the imaginaron» thc sensitivo laCulty signiflcd lo the 


soul whotlicr or lio* thc appelile should be followed. If it were "concupiscible" or plcasurahle» it 
woiild be followed by the animal spirits flocking fmm the brain, thc seat of thc sen si li ve soul, vía 
certa i n “secrct c liarme! s" (the nerves) lo the heart, the sea! of the passions» which thereby bccame 
dilatcd, Converscly» an "irascible'' or painful appctite led to the coniractíon of the heart and the 
galhering of “mclancholy" blood a round it, rcsulting in an imbalance of thc humours and mental 
disquiet. 27 Reason, however, might always modé ral e the exaggerated cfTect of the passions, 

The first step in this procese, he ihought» was lo recogníze rhe passions by outward motions of 
the body — in behaviour, dress, gesiure, speech and man neis. Music was one means by which ihe 
passions could be aroused and modemlcd (olhers. all lirked to music by their mimetic ¡'uncí ion, 
jneluded oratory» rhetoric and drama), Wrighl bel te ved that although God musí be worahrppcd 
through reason» thc plcasurc of thc senses could stil! lcad lo devotion. Music could be used to cío- 
vate the mind lo devotion. to prepare Ihc spirit to receive pmpheey and Lo lead to eestasy. 

Alihough. on the other hand, music might atso be used for dissolute levity and lcad to debauchery, 

Wrighl argued thai ihe i’auti was not in music nsel', which was divine in origin» bul in the weak- 

ness of nwúcind, The wkkedness of musicians and thc use of music for lucivious porposes did 

nol diminish the noble status of music . 2 * 

Wrighl acknowtedgcd four cotnpeling cxplanaiions for the power of musiel 


The first is a ccrtiiine sympjithie» corrcspondenóe» or prepoitmn bctwixl uur soules udi.i musiclt: and no olh- 
cr cause can be yedded . * » The sccond manncr of Ibis mirad c in □ature, súme assign and nseribe lo Cíod’s 
general pmvidenec. who when thesc sounds alfcct tiie cañe, produceth a cena me spinluall tjualitie iíi the 
soulc, thc which stimrth up one or other passion, according to ihc vinel ie of \ oiecs or conforts ol" instni- 
mcnis » , . The ihtrd manncr more sensible & palpable is ihis. ihai thc vcfy sound it sel fe. which uccording 
to the bcsi philosophie, is noching dse bul a ccnainc aniticidl shaking, crispí ing or tiekling of ihc ayre , , . 
which píincth thorow thc cares, and by ihem unto ihc heart. and there beateth and tiekleih it in such son. as 
it is moved with scmblable passions » . » The last and best manncr 1 lakc to be, that as all other sertecs llave 
an admirable mutiipliéiiic ofobjeets which delight thcm, su huth üic eare , . » so tn musickc, divers corsurts 
stúte up thc heart. divers Sons ofjoyes, and di ven» surtí of sadness orpainc. . 


Wrighl iendá his weighi to thc disappoimingly uiutologieal iust hypothesis. bul thc first and 

ihird thcorics he metuions served as a use ful poinf of departure for Bacon. Bacon regarded the 
soul ‘s responso to music as a varieiy of sympathy exiremcly similar lo tbc syni]'>athetie resonance 
of musical Instruments, since ¡l Ukewise depended on ihe internet ion bctween tangible and 



English fhmiís sí 


U1 


pncutoPtic subslanec, in ibis case* jpiritus, Fot Büwn. thc sptritw wa$ thc instrumcnt of the incor- 
porenh rational soul. Suífuscd ihruughoui thc body, it was idéntica I to the sensible or lower soul in 
animáis. Amtmg iis ntuny tas fes,. it wats rcsponsiblc For aeiiKsry and muior functiom and thc 
acti vicies of thc imaginarían. The species af sound minglcd wilh thc upirítus in ihc car. whidi im- 
mcdiutcly perecí ved whelhcr il was pleasurablc or painful. P leasing musical sotinds were pro* 

duccd by regulan ty and proponían, and cquality of thc u pam" or "poros" of thc sound íng body 

which torced ihe a ir into (he same posturc or figure. Tile spiritus then carricd thc sound to thc 

braiti, thc seal of thc commoo sen se. memory and imaginar ion. wlúch induced a physical responso 

in Ihc hcarl and body, Although this has many skniiarilics to Wrighl T s doctrine of íhc pussions* rit 
can be scen to be different in detall* 

bacon ihus cxplaincd thc cífecu of music on thc spiriu in thc Syhv: 

It halh be ene anciemly hekL and (stwtrvd, that ihc Sense of Hearíttg, and ihe ¡Onda of Musicke, ha ve 
inosi Operaron upon Matmers; . , . The Cause i &„ Ibr ihat thc .Se/m 1 of Hearitig strik eih thc Spirrfs itiorv tm- 
incdiately, (fian thc other Senses; A nd more incorpórea il y (han Ihc Smciiinjf . . „ Harmony entri ng cas il y, 
and Minglmg nol al a II, and Cnmnung wilh a Víanles! Motion; doth by Cusióme of citen atícen ng thc 
Spirifs, oven when ihc Objccl i> removed. And Ihcrefore wk scc. ihal Tunes and ,^m r cvcn in ihcir owne 
Natuie. have in thu enselves same AfHnity wiih the Affecñoas . . , So as il n no Víarvell, if thcy allcr thc 
Spirirs ihcmsclves , . . Wce $« also that severa! 3 A íns*. and Tíiíící. doc picase se v eral I Muii ms t and 
Penom. necordíng lo ihc Sympathy thcy have wilh ( hci r Spirtts. J 1 

Bacorfs use oflhe same mechanism lo account for sympathetic vibración and for music “s elfcct 
on the lislcner shows that for him ihesc were not sepárate issues but aspeéis of a single problcm. In 
his caso, this might be identified as thc naturc of sound. Crookc thc anatomist. as wc have sccn* 
oonsi dered his province to be "cenain hard problems about ihc cars T " whilc Wright whosc princi- 
pal concern was reí i gimas. placed his mosi general questions about hcartng in thc scciion on 
“Problems eoneeming íhe substance of our Son les,” But allowing for di fíe rencos of emphasis. 
each of thc thrce writers in fací addrcsscd thc same issues. 

Wrighl may have thrown up his haiids, saying: “God only knows who can answcr these qu.es- 
tions," but ihc problems he posed inelude; 

Whal is (he fccuhy olheanne. u hefe il rcsideth, and what is the object? .. . . Whai is (he Echo? . By whai 
manner is it made? . . . Why do we hearc bciter by than by day? . . . Whv docs Ihc fyling of imn gruid 

some (Tien 's leclh? For wh;u reason corporal I Musicke and consortes ol‘ Enstrumcris so ravish and ab- 

stracl a spinic. a soul. transpon ing ít almos! into a Paradise of joy? . . , n 

C rooke at Icast attempted to answer thc questions he posed* though he cxplicñly relicd on carlicr 
authuritics Bacons ireatnicnt of somid and hcaring in thc5i/va was still more sophisiicatcd T bc- 
ing framed as a programme af cxpcrinteiils linkcd lo problems not untikc tho.se of Wright and 
Crookc 

Descartes irunsformcd thc structures o finid lee mal disccww in the Inter scvcniecnth cetttuiy. 

He himsdf abandoned ihc Aristoidian method of staning from a seríes of questhms, replaclng it 
wlth a method den ved from Hucltd based on axioms This in volved un cmphasis on dcductive 
logic which ran eotlHter lo thc inductiveicndencics observable in Bacon. for ex ampie. Descartes ’s 
system of natural philosophv was radical lv unitícd; his account ofall phcnomcna started from thc 
same axioms. In csscnce. these wcrc: tirsL, that evcrything cxccpl mind fuñique to maru higher 
cr caluros and God) ¡s incrt matter devoid of any innate sourcc of adivity; and sccond. thm alt 
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phenomcnu áre lo be expía med in terms ofihe behuviour oí passívc palíeles of matter moving ei- 
ther incrtíally or as a result o f thc impulse of other pan ie tes m motion. 

The cquation of malter wilh extensión meanl fhol Descartes omldconceive oflhc un s ve rae asa 
ptetium fiíled with infinite! y divisible matter* which was dfoctroly made up of thrce types. The 
firsi of (hese eompnsed laige. irregular partic les of "gross matter" which foimed so! id bodics; thc 

sccond consistid of smaller but slill coarse spherical partid es of a ir í which provided, among other 
ihtngs, thc médium of sound); thc third was made up of extrcmcly fine particles which filled thc 
spaces betwecn thc first and second types and was callcd "subí le matter/' All phenomena in nature 
were to be expiained as ncccssarv consequcnccs of thís matter in motion* in lernis of familiar 
mcchanisms, From thc irreducible, simple propon ies of extensión, figure and motion. thc physical 
world could be rcconstructcd and made clear to thc rcason. ’ ' 

Descartes’ s idea ofthe wave motion of sound can be ouilincd as Follows, A sound ing body 
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comm un icates a series of impulses orpressurcs throiigh the médium. w liich are dircctcd radially 
away firom iis centre, Thcse impulses strikc largor objeos, including thc eardrum* as a seríes of 
litlle "shocks." The moiion striking thc organ of hcaring is transmmeá dircctly through thc 
cardnun. thc auditory osácln and thc air ofthe mner car to the ouiercud ofthe auditory nerve. 

Descartes s dcuulcd description ofthe structurc of the nerves is esstmial to his explanarían of 
how sound is transmití cd to thc brain and l henee to the rest ofthe body. Ncrv« wctc small l tibes 
divided into b ranches like veins and artcrics, Wifhin thesc were extrcmcly ihin filamciits like laul 
st rings, which tnstaniancously iransmitied niotion from thc extremitics lo thc brain. Mere thcy 
oponed certa m poros, re! casi ng " animal spiríts” which run along the same tubo and infiatedthc ín- 
ncrvaicd musdes, causing instantancoos motion. Descartes ’s account was essential ly a rccasting 
of Galón f s views in mechanieal terms. /assiotifl were still expía ined in terms oí the animal spirits 
mo ving towards and away from thc heart. and this was cfTccícd by thc imaginatíon. an instrument 

of ihe sotil . ,1J 

Descartes Ihought that. just as the effeds of musical sound on man could be cxpl aincd in terms 
of motion. so could those on inanimatc objeets. He followed Galilco and Mcracnnc in his ireat- 
menl of sympathetic resonance,^ 

Merscnne and Galüeo werc the firsi to cstabhsh that thc piteh produced b> r a musical string is 

dclemiincd by thc ftoqueney of its vibolitins: thc gr caler thc ficqucncy, thc higher thc pitch. By 
1635 Mcrsennc had demonstiated how irequeney depends on thc Icngth, tensión and ihickncssof 
a string. { Frcqucncy is in vcrsely proportional lo Icngth and lo the square root of thickncss, and di* 
reclly proportional lo thc square root of stríng tensión.) Coo.sonancc could now be explüined in 
quantícative terms. A single musical tone is produced by a regular succession of vibrations or 
small shocks trammitied firom thc string through the air to the drum of thc car- The pulses of two 
notes striking thc cardrum are pcrecivcd as consonan! if thcy coincide rcgukrly, The more fre- 
quently thc pulses coincide wjth each other, thc more consonara the intcrval, 3í 

T lie basic principies of the ^ooincidencc thcory” of consonanc^ as it is now callcd, aré ouilined 
by Descartes in the following manner: 



A single , . . b!ow wi]| be ahk to cause nothing but a dull noi.se which ceases in a niomcnt and which witl 
vaiy onJ y in being more or less loud occording as thc car is stmqk with more or !qs$ forcc. But when many 
blows succeod onc another. os ocie sccs in thc \ ¡hrations of stríngs and of bclls w hen llicy ring, ihcn thesc 


litlle blows will compose onc sound which thc soul will jtidgc smooth cr or rougher according as the blows 
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are more or less cqual lo one another. and which rit will iiidgc lo be higher or lower uccordmg as thcy sjc- 
teed onc anuther more promplly or lardily, so ihal if ihcy are half or a ihird or a fourth or a fitlh more 
P rompí in folio wing one anoihcr, thcy wjH compuse 3 soimd which the soul w i II judge lo be higher by an 
oclave, a fifi ti, a fourth, orperhaps a majorthird, and so 00 . And final ly, severa! sounds mixed together will 
be lummonious or discantan according as more or leas ortkrly rclaiions exi st among ihem and according 
as more or bs e^ual intervals occur belween ihc tinte blows that compase tbem > S6 


Accordíng lo this (heory, the niost p leasing i n cerval is the unisón, in whieh all the pulses or btows 
of the notes coincide. The octave, wilh a frequeney rali o of 2:1, is nexl in order, loilowed by the 
fifih 3:2, and soon, Dissondnt and non-musical sounds are produced by iircgulady rclated pulses 
sirikmg the car. 



Musical sound. as an abstrae! single tone or as a combinaban of two notes, (bus seemed to pró- 
vido a 

ol part icuíate mol ion and the mind + wliích can grasp abstrae! relationships. The eocij unct ion of 
mathem alies and physics was oneo I' the most distinctive eoniributions ofthe mechan ical philosu- 
phy. The untque attraction of the coiné ¡dencc theory was that it could be shown to the eye and (ap- 
parenüy) objectivcly verified bv the car. 

The power of the Cartcsian synlhcsis ( for ihose who adopte d il) was that il explaincd e very ihing 
at once — in twcntieth-ccntury terms, il was a " grand unified theory," Its weakncss w as c x p ressed 
by Descartes himsdf: ‘1 would like people 10 ihink that, íf whai I have wrilten . . . on any . . . matter 
Ihai I have treated in more ihan ihrcc lines in my prmtcd works, «ippcars lo be wrong. all the test of 
my Philosophy is xvorthlcss."' Áll thrce ofour Inter seventeemh-century English writers on hear- 
ing. Digby, Willis and Hookc, attaeked Descartes in de tai I; but such was the slrength of the 
mechan ical phi losophy lliat all three aecepted its fundamental premiso that matter and mol ion are 
the basis ofexplnnation, however di lloro ni their particular th 00 ríes may have beon. 

Kenelm Digby was a Catholic royalist w ho had lived in sdf-imposedexile ¡n París from 1643* 
Digby was onc of the lirst En glish ¿luí hora to promote the corpuseu lanari principies of the mechan* 
ical philosophy. In 1644 he puhlished 7W Treatises: in the One qf which the Suture of Ifodi'ej; in 
the Otilen the N ature of Mm i> Soufe; h Lookedinta in order to demónstrate that all actkns of bod- 
¡e$ could be explaincd by motion of onc form or another Such actions nced not be accounted Ibr 

by any i inerven 1 ion of the soul* which, he claimed, musí be ineaqiorcaL (This was impoitUfit lo 

Digby because it offered a means of rcconciling doctrina! differcnccs betwcen Engiish CathoLícs 
and é he i r Aii g litan eounterparts.)^ Digby + s treatment of all the lopics relatcd to hcaring whtch wc 
have isolaied (ertds lo demónstrale aiomislic ideas within un Ansióte han framew r ork. Il is notice- 


ahlc that he is the carlicst of (he Engiish writers considcrcd here who found it necessary to detd 
wtlh the probtem of oural jnemory-. 

Diehy's underaütnding of the propugation of sound was consi sicnt in its essentials with the 
Curtes tan explana tion. iiscIfdilTcrinu only in minordctails from class ical tradition: 


[Sound] iü nolhing el se. but .¡n undulaiiun. of the ayre, caused by ihe snum ihickc vibraiion of ihe 
eordc, . . . and so, when ít breaketh oui of the instrument . . . , it causcih the same undulatiod in the whole 
body of hjtu round about, ,<f 


Bul Digby parted company with Aristotlc s theory of the imenul air as the organ of hcanng and 
w'ith Descartes^ explan at mn of how sound is transmitted from the car io the brain as motion 
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through ihe ñervos., for“ifLhcre wcrc no moro, bul an actuall moiion. in thc making tíí hearing; 1 do 
not see. how sounds could be conserved in thc memory, since of ncccssity, moiion musí aJwaycs 
reside ín sotnc body." 4 ® 

He argües ihm if vibration alone could accouni for the transmisión of sound to thc brain, thc 
cnnlrum would be thc orlly esscnlial pan of thc car, Bul thc organ is more complex: 

There is a hanimcr and an anvite: whcreof thc hammer, siricking upen the anvile, musí of rtecessíty beato 
off sudi li tio partes of thc brainy sieames, as flying about do lighí and sticke upon ihc tuppc of thc siiviL 
these by the tremhling of the ayrc followíng its course, can nol misse ofbeing enmed up to thal parí of thc 
brame, wherc unto ihe ayre wiihin (he eare is driven by the impulse of ihe sound: and as as ihcy have 
given their knockc. they rebcHind backe agaín inlo the cedes ofthe brain ñtled fot harboufr lo sueh winged 
messengers: where they reina i ne lodged m quicinesse, ti II they be callcd for againe. lo renew the effcel 
which thc sound did makc at the ti rst. „ * 

* . * Dighv accepted Descartes 's model for thc cffect of sounds on thc passions.allowing forhis 
different vicwofncrve action, Likc cariier wtUcjk he saw picas i ng cITcets as dibiing thc hean and 
unpleasant ones as causing ils conliaction. But he rejected thc simple rcJiictian of the passions 
inlo thc two calcgorics of plcasuic and pain, sincc thc slimuli of visión and hearing were general ly 
more compEcx. As far as he could sec, this complexity was couscd by association of memories: 
“for the mosi parí, thc objeeis of these two nobler sen sos, do move us, by bcingjoincd in ihe mem- 
ory with so me oiher thíng that did cyíhcr p Icase or displcase sume of ¡he pther threc senses.” 4 -’ 

Thomas Willis was appointcd Scdlcian ProFessor of Natural Philosophy in Oxford in 1660. He 
was a medical praclitioncr whosc wn rings are chicfly eoncemcd with anatomy The principal 

sourcc for his ihcory of sound is containcd in De anima bmtorum: he had addrcsscd thc quesiion 
of musical memory ín Cerebri ariarome** The distinctivc difTcrcnce of Willis from Descartes is 
that, wh creas [he taller regnrded ihc tinture and cffccts of sound as entire I y physical (that ts, arising 
from the irán sin i ss ton o ^ moiion among parí ic les), ihc furmer toqk sound and ils cllects to be es- 
scnrially Chemical, arísing from the acttonofone substance on anolhcr, 

Willis ’s understandi ng o f sound transmisión there fore differs considerably from any we ha ve 
seen so far. AJthough he Jike the mechan ical philosophcrs. assumcd maner lo be partían late, he re- 
jected thc atomistie tlieory as being “too remóte From sense»” preferring instead to explain phy si- 
ca! phenomena in íatrochcmíca] terms. He rceognized Ave elements; spiriu sulphur, salí, water 
and carth, arranged from thc most active to ihe most passive.^ Willis ihoughi air (which was for 

him compound and not elemental) containcd "sonorous parliclcs" that could be impressed with 
"audible species” by a sounding bedy and would then commumeate thc spccics to thc car by a 
wave moiion. He suspected these partid es to be salinc in naturc* sincc “the part teles of this cle- 
ment are most ofall movcableA active, ' 4 ^ 

Willis gives a voy complete and circumsiantia! account ofthe role playcd in hcani:.L' by all of 
the anatomical elements of thc car The three most imptinant parís were thc eardrum, thc “im- 
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planted air” ofthe míddlic car and the coehlca or 'labyriatlL” Willis bdinved that the role ofthe au- 
dítoiy ossiclcs was lo control ihc icnsion of thc cardnim accordiog to the loudncss of thc sound 

mee i ved. Jn contras t to the Arí slolc I ¡an notion ofthe “inward air“ as ihc cffective organ o l’ hearing, 

he regarded ii as merciy iransmiiting thc sound to ihe/erterfnr avaii$ or window- inlo the coehlea, 
*' which ts properíy the organ of hearing.” , + . 
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He observed ihai the cochlea was divided into lwo parís by the basiliar ruembranc and could 
(herofore be con s ¡de red a iwoluld organ of hcaring. This, he suggcsicd, was lo preveía confusión 
belween somids which were heard s imultancously and yet perecí ved separatelv. 

Wj Mis Lnidersiood nerve action as. a ñow of “animal spirits." This led him lo a very elcar 
conception of ihc way ihe “ideas of sounds” were slorcd in the mcniory. He regarded mtmoiy as 
ha v ing two “distinci Slore-houscs": the brain proper. or eerebrom, “which is the Chesi of Memory 
aequíred * is ii were artificial/' and "the Cerche L which is the place of natural memory, 1 The au- 
dible impulse ís earried by thc animal spirits along the nen es to the “common Sensory» . . . and be- 
ing also delivered to the lira i n, stirs up ihe Imagina t ion, and so lea ves in its Cortex m ¡muge or 
prívate mark of ilsclf for the Memory." Willis Ihought ihat the ¡deas oí so uncís were carried to the 
cerebcllum by Lhe same spirits, “which forming therc footstcps or traéis, impresa a remembrarle 
of thcmsclves," 46 

This allowcd him lo give a very plausible explanar ion of why some pcople are abte to inemorizc 
and per fon n musie more rcadily ihan others “wúhout any medi tal ion or labour of the Brain": 

. . . in ¡di, the audible Speeies go to lhe Cerche I sooner and inore immediatdy than lhe Brain; y el in sume 
the Ccrebel hcing burder» and not easily yielding to che rcccivcd ¡reprensión i. ¡hose Specics, beírause they 
could irnprras nothiiig of dicmsdvcs in tbeir pasMiig lo lhe Ce rebel, be ing carried towartls lhe conimon 
Sensory, leave Eheir Types or Ideas chicfly and almos* wholly in Ibc Brain: which pan being su II busied 
wiih disturbed noiions. is less api to fceep disiincily the composures of Harmony, Bul iti lhe mean time, in 
others the Spcctcs of audible ihings. bes ides ihat they are earried to the comreort Scnsory nnd to the Brain. 
do also aífixi the Cerebcl, cspcciatly ifthcy are harmónica Lly figured . . . with a peculiar order and Se heme 
of the animal Spirits: wherc, as the Spceics of the Harniony being dtitposed in convenient litlle places and 
cells are kept. a fie rwurds ihey fio w out frota lbcncc T almosi u nthou ghi of» w ¡chota any endavour or labour 
of rattcmbrance, but in a distinci series, and os ii were in componed mudes and figures, and so by blowíng 
up the vocal proeesses. they cons ilute sweei Tunes and vocal Musick . 47 

Willis al so lookcd inlo the tjuosiion of ‘Vberofbre Musick does noi only affcei lhe Phaniasie, 
with a certa in delighi, bul bes ides chcarcs a sad and sorrowful HfiUt, vea allavs all luibulcnl 
passioEis exüiled in the brcasi frorn an immoderate heat and fluctuad un of the blood." When “lhe 
animal Spirrts . . , transfer the forcé of theirAffeelions" to the heart»“thc Mclody irttroduced to Lhe 
Ears. . - . docs as íl were inchant whh a gcnilc brcaih lhe spiriis thene inhabíling. and composes 
tliein» called off frum their fury, lo numhers and m «sures of dañe ing. and so appeuses all tumulls 
and inordalions diere in cxcited.’^ 8 . . . 

Roben Elookc was Willis 's assisianl at Oxford in the mid-1650s befure working on ibc air 
pump with Roben üoyleandbccamc Curatorof Experiments for thecarly Royal Socicty in 1663» 
He is ttot gene rally rccognized as a speeul atice thinkeras wcll as a siríet experimenta lisi» yet i! is 
dc;ir (rtun boih his priblished and unpriblished wnliogs (hai he he Id o general íheoiy of inutter 

based on principies of sympalhy and ami pal hy, in which all partióles rdaied lo une anoiher in 
icnns of hatmonic vibration, The firel work in which he elabórales ihis noiion ai lengih is the 
Microgruph ut. wh ieh c cinta i ns a cruc h ! d ísc uss ion of m usicnl con sonanee . 49 » * . 

Hookc he Id a supcrficially traditional wave Ihcory of sound» but ii oceupicd á uní que place in 
his cosmology thanks to his assutnption that “God always aels geométrica lly by duc proportion of 
number. weight and measure.” , . . 
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B eca uso Hookc be I ieved that " N ature aets reguíarly and geométrica í ly in ai 1 sensible and in- 
sensible motions," lie was ablc Lo use the measurable propemes of snunding or vibrating bodies to 
account fot oihcr properties including elastieity or spring, gravity and magneusm. The "sympa- 
thy“ among all diese phenomena was an idea ihai he appropriatcd from ihe tradición of natural 
magic and was onc of í lookes most impon uní con tribuí ions to the thinking of Newion.^ 

Hookc sets fúrth only the most importan! aspeets qf his lirulerstandingoflhe retal ion between 

the simcnirc of thc car and ¡ts receplíon of sound: 

- « - lX h » a most «^ous, oontrivanoe of a simal! film which is soe otpw’d to che air lint rit is eapabte of 
beitig mov’d by íl Ñor ís it only likc ihc baic head oía drum. but diere ts a Airther cxccllency m iis fabnck, 
and (hit is thií: thal by mean* of severa í tilde bones. nerves & músete*., it can be soc turied, as il were, or 
stieteh ' d> tha c it bccomn hannonicall or unisón lo whaisocvcr wund is hcard,^ 

. . . The car was capable of perecí v i ng only certain pilches, sílice YÜxntions which were too slow 
would nol be able to move tlic eardmrn, while too raptó vjbralions would produce pain since the 
eardrum wasoverdghtcncd, likc astring tuned loo ti i gh above its natural piich, 

This lurthcr accounts for Hooke's explanaron of musical conso nanee, a suhjcct not entered 
i nto in de tai l by Digby or Willis. He dístinguishes musical sounds from noisc by ihc way ihey 
offoct the eardrum: 

Noisc is displcaslng becausc (he car cannot keep up with ihc consiant chango of tuning rcittiircd, whettas 
thc regulan ty of musical iones is casitrand diere fort more ptcasanl. 

Following (he coiné ídcncc theorv of consonancc, Hookc held that harmony transcended the 
me I odie and rhythmic aspeéis of music, 

alfiirdtng (he ¡icuslkk facully the most pleasant nlillaiion Se most mvishing plcasurc & üdight of sil. And 
the reason of il is clan for the Haré, being tuiTd to either of thc notes simck logciher in coneprd. is likc- 
wise regular] y moved! wiih a pteasing varieiy, there iwmg on all harnionúüus notes a co i nckkrnce of thc 
Vibra tions. 52 

He wrotc in numemus places about ihe proporcional ity of tonsonancc, and indecd ihis aspect of 
musical harmony served litm as a model for al I of the harmonios he observed in ihe uni verse. 

Hookc al so scfittercd his observations about the effeets of music on the mind and body in 
severa! of his wn tinga, and il is notable iliat he never diseusses them ín tenm of thc medical theory 
of ihe passions. He doets say ihai ‘Time"’ or riiythm %+ ccrtainly is thc very spirit of Musick, and that 
which is ihc most active and o pe cari ve upan ihc affec tions &. passíons of men,” Howe\ f e r, his dc- 
scrtpiion ofhow quick time 1 rouses Sí. quickcns the spirits Sí facultys of thc hearc r’* and slow time 
makes thc spims “thwdby dull, sottish Sí he»vy” dependa not on thc ílow of spirits lo the heait bul 
rather on ihe rale at which thc tl Acustick faculty, f . [is] cxerciz'd in tuning the Eare.” . „ , 

Thcrc ts an importan! diffcrence between ihc two groups of writers studied here, With the 
eariier group, Bacoiv Crooke and Whghi, il seemed best lo examine ihcir ideas tupie by topie, but 
wiih Digby, Willisand I looke it pro ved neeessary to discuss Lhcm wríter by wrilcn The rea son for 
this is thc much grcater dogrec of iniegration found in the taicr explana lions of hcaring; all thc as- 
pecís of Digby 's thcoty depetkd on his tmderstandingof memory, all thosc ofWillis's on his iatro- 
ch cínica! premises, all thosc of Hookc 's on his notion of all matter as vibrating. Each of these 
iheorics o fhen ring is an integral pan of a much larger systcm of natural philosophy. 
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ln contras!. thc ideas of Crooke and Wiiglii are Icss closely connceted. Crooke indeed mav 
ha ve said that a knowkdge of ihc narure of sound is ncccssary to imdcrstand thc workings of thc 
car, but neichcr he ñor Wrighl was able to rcfer alt qnestions conccmcd with hcaring lo a single 
System of explanad o n. Each of Iheir tbeorics is consisten/ rarher Iban coheraH: dial is, whilc its 
various aspeéis do not contradi el one anoihcr, neither do thcy coídesce i uto a single eomplex idea. 

Hacen stands out as thc one earEy scvenlccnth-cenTury English wtítgr who thought that l beoríes 
ought to be unified. Joining thc intcllectual traditions o I' natura! philosophy and natural rtuigic, he 
sought a central explanaron for man y phenomena ícmpbatieally including all ¡lióse connccted 
with hcaring! in thc notion of "svmpaihy." He recognized that he ivas nut ablc to cxplain whai 
sympathy was and proponed instead a programme of expe rimen i lo di seo ver it. Bacon regañí l\ 1 
his nwn work as preparatory to thc grand urtified thcory whidi he eonsidered thc goal of experi- 
mental philosophy: Et ivas Hookc who took a decisive step, assembling Bacon’s idea ofsympathy, 
thc medí ¿nica! theorv o fsympathetie vibrarían in musical instruments and hisown notion that thc 
funda me mal partid es of niatter are consta rtily vibraiing, to accotmt for the rabona líry he observed 
in the universo at largo. 

Rae un had urged lha¡ natural philosophy should be radically integra red; Descartes showed ihal 
it could be done. Ln secad of resting the authorily of bis philosophy on the weighl of carlicr authors t 
he expressly based it on thc cohercncc of each pan with cvery olhcr. English writers on hcaring in 
the latcr scvcnteciuh ccntuiy rejcelcd onc or auolhcr o f Descárteos assumplions (and thercby his 
thcory as a vvholc)* but they implícitly aeccpied his mosi fúndame nial p reñirse: that every aspcct 
oftheir theorics musí fil together as neatly as possible. Digby, Willis and Hooke, each in his own 
way, achic ved an elegante of thcory that is absent Trom the w ri rings of Crooke and Wright. as wcl! 
as an cxplanalory powcr that Bacon never rcalizcd. 
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